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with respect to 9 yields 

dM T 0 cos 0 
__ = - 

Substituting Eqs. (30.14a) to (30.14c) into Eq. (30.7) gives 


(30.14c) 


d 3 Y dY 
dO 3 + dd 


B cos 9 


where 


B = 


R 2 t 0 

2 El 


(1 + A) 


(30.14d) 


(30.14e) 


The constant term B can be calculated if A is known. The auxiliary relation for 
the solution of Eq. (30.14d) can be expressed as follows: 

n 0 (nj + 1) = 0 (30.14f) 


The roots of the foregoing equation are 0, +i, and —i, so that the complementary 
function becomes 


F c = A 3 + A 2 cos 9 + A 3 sin 9 


(30.14g) 


By observation of Eq. (30.14d) one can guess the form of the particular solution 
after some practice 


—B(sin 9 + 9 cos 9) 
2 


(30.14h) 


To check that the function above is indeed the particular solution of Eq. (30.14d), 
find dY/d9 and d 3 Y/d9 3 and substitute these values in Eq. (30.14d). The result 
should be equal to the right-hand side of this equation, and the general solution 
becomes the sum of F c and F p , giving the following expression: 

Y = A x + A 2 cos 9 -f (A 3 — — ^ sin 9 --- (30.14i) 


In analyzing the symmetry of the ring under load shown in Fig. 30.3, we find the 
following boundary conditions for the problem: 

Y = 0 when 9 = 0 


—— = 0 for 9 = 0 and 9 = — 

uv 2 


and 



